Abstract
Introduction

74
The prevalence of overweight and obesity among children is a major global health 75 concern 1 that now extends beyond high-income nations to low-and middle-income nations.
Israel. 13 However, to date, no multi-national study of the association between breakfast 101 frequency and adiposity has included a truly global range of countries beyond these regions.
Africa). 20 The Pennington Biomedical Research Center Institutional Review Board approved 121 the ISCOLE protocol with Ethical Review Boards at each site approving local protocols. All
122
sites followed the standardized protocol with all study personnel undergoing training and 123 certification in the data collection methods; the design and methods used for data collection
124
are described in more detail elsewhere. 20 Recruitment targeted a sex-balanced sample of 125 500 children from each site aged between 9 and 11 years. By design, the intent was not to
126
have nationally representative samples, rather a sample deliberately stratified by socioeconomic status (SES) was used in each site to maximize variability. Of the 7372 children who participated in ISCOLE in total, 6841 remained in the present analytic sample 129 after excluding participants with missing data for weekday or weekend day breakfast participants were analysed after excluding those with additional missing data for moderate-
132
to-vigorous activity (MVPA; n=678), healthy and unhealthy dietary patterns (n=95) and sleep time (n=358).
134
Assessment of adiposity indicators
135
A battery of anthropometric measurements was taken by local research staff trained in 
143
Assessment of breakfast frequency
144
Breakfast frequency was assessed by asking participants the following question: "How 145 often do you usually have breakfast (more than a glass of milk or fruit juice)?" Participants
146
were asked to indicate their response separately for weekdays and for weekend days.
147
Response categories were "never" to "five days" for the week, and "never" to "two days" for 148 the weekend. Subsequently, weekly breakfast frequency (0 to 7 days/week) was calculated
149
as the sum of weekday and weekend day breakfast frequency.
150
Due to inconsistencies in the definition of 'breakfast consumption' adopted in previous 151 research, 5 ,7,13 we employed two different definitions:
(consume breakfast on 3 to 5 days/week) and frequent (consume breakfast on 6 to 7 days/week) breakfast consumers.
The three-category definition was the primary variable for our analyses, to allow us to 159 distinguish between the effects of rare, occasional and frequent consumption. The main 160 purpose of including the two-category definition of "less than daily" and "daily" consumption 161 was to enable direct comparisons of our data to that of a previous multi-national study. 
207
were stratified by site. All analyses were performed with the two different definitions of
Results
Participants and frequency of breakfast consumption
211
Descriptive statistics of the participants according to site are displayed in Table 1 . The 
244
Associations between breakfast frequency and adiposity indicators
245
Multi-level analysis of associations between breakfast frequency using the three-
246
category definition and adiposity indicators are presented in Table 3 . There was a main 247 effect on BMI z-score and BF%; both indicators of adiposity were higher in rare vs. frequent 
290
and rare (0 to 2 days per week) consumption independent of age, sex and parental observed across the 12 study sites; some showed no association (Australia, Finland and Africa).
297
The lack of a universal definition of the frequency of breakfast consumption has been a 298 major criticism of previous research examining associations with adiposity. 7 To this end, we 299 employed two definitions to increase potential for direct comparisons with previous literature. 
330
In contrast, three sites (Canada, Portugal and South Africa) showed occasional but not rare 331 consumption to be associated with higher BMI z-scores, and no associations were evident in 
337
To emphasize, using only two categories to define breakfast frequency appeared to be 338 insufficient to examine the site-level associations in our sample.
339
Differing associations in the relationship between breakfast frequency and adiposity
340
indicators between sites might reflect differences in cultural and/or nutritional practices, 
408
ISCOLE was funded by The Coca-Cola Company. The funder had no role in study design,
409
data collection and analysis, decision to publish, or preparation of the manuscript. Table 3 . Multilevel modelling analysis of differences in adiposity indicators between rare (consume breakfast 0 to 2 days/ week), occasional (consume breakfast on 3 to 5 days/week) and frequent (consume breakfast on 6 to 7 days/week) breakfast consumers. Significance accepted at P≤0.05. 
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